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Lamlnalad polyaatar film for magnatle laoording madlum. 



® J^J?^'^ film for a magnatto laoording medium, whbh oonvriaaa a layer (A) of a 

^^^^ ^ ® racurring unit of ethyfene-Z&<iaphthalanadiGait)Oxylata and 
l^wW (B) of a oopdyestar oompoaad mainly of a recurring unit of a1hy1ana-2.6-naphthalanadica^ 
Iwxyteto, the copolyaster containing 1 to 6 % tv wiflht of diathylena ^yod component aa the 
2?B5!f^ W provided with the layefta) (B) on one aurface or txrfh aurfecee 

ttwerf. the laminatad polyaatar film being l)laxially oriented. Said laminated polyaatar la uaeliil aa a 
tMsa flbn for a high-danalty magnatfe recording madhm 
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ylato. and further contains, baaed on the copolyealar. 1 to 5 % by weight, preferabiy 2 Id 5 % by vwlght, of 
diethyfene glycol as the copdyeater unit Further, thia oopolyeater may contain thM component(a) aa the oo- 
pdyeatar unit in a total amount of lesa than 1 % by weight 

Examples of the above third oomponent(8) fbr forming the polyester and the oopolyestor indude aromatic 
dicarboxyllc adda auch as tsrephthallcacid. laophthallc add, dlphenylsulfonedicarfooxyllc add, 4/'-dlphenyi- 
dlcarboxyllc add and benzophenonedlcarboxylle add; aliphatic dicarboxyllc adds such as aucdnic add, adlplc 
add, aebadc add and dodacanedlcarboxyllc acid; allcydic dicarboxylic adda such as haxahydrotBrephthalic 
add and t3-adamantanedlcarboxylicadd; I.S-propanediol, 1 Abutanedid, 1,6-hexenedk>l. neopentyl glycd, 
1,4-cydohexanedlm^hand, ethylene oxide addud of bisphsnol A, and p-xylylene g!ycd. 

Whan the amount of diethylana glyod component or thM component aa the pdyaatar or copdyeater unit 
is calculated, glycd or did component is defined as the residue which is fbrmad by ddeting two hydrogen 
atoms from two hydraxyl groups of the glyod ordlol, and dicarboxyllc acid ccfr^onant Is defined as the residua 
which Is fimnad by ddeting two hydroxyl groups from the dicartoxylic add. 

The pdyeater forming the layer (A) and the oopdyesler forming the layer (B) may oonlain additives such 
as a stabilizer, a odorant and an antistatic agent For improving the slipperinese of the film, the pdyestsr and 
the co-pdyastarmay praferaUy contain, aa hibrteanta. a variety of inert edM fine partldea to roughen the film 
aurface. 

Examples of the above sdid fine partidee preferably indude (1) eiiioon dioxide and Ita hydrate, diatoma- 
ceous earth, alllceouaaand and quartz; (2) alumina; (3) alilcales containing at leaat 30% bywdght of an SK), 
component auch aa amorphous or crystaDlne day minerals, duminosiilcate, catdned producta tharaof, hy- 
drataa thereof, chr^otile, zircon and fly ash; (4) oxides of Mg, Zn. Zr and Tl; (5) sulfides of Ca and Ba, (6) 
phosphates of Nl, Na and Ca. monohydratsa thereof and dihydratea thereof, (7) benzoatas of U. Na and K; 
(8) tarephthdatos of Ca, Ba. 2n and l\/1n; (9) tltanataa of IVIg, Ca. Ba. 2n, Cd. Pb, Sr, Mn, Fe. Co and Nl; (10) 
chromatas of Ba and Pb; (11) carbon auch aa carbon black and graphlfa; (1^ glass such aa gissa powdera 
and glass beada; (1 3) carbonated of Ca and Mg; (14) fhicrlte; (1 5) ZhS and (16) fine partidee of heat reaistant 
pdymar such as aiiicon rsain, crDasllnlwd acrylic raain. croadinlvd pdyatyrene redn. crosdinkad pdyestor 
rsain. fluorlna-contalning raaIn and pdyimide redn. Further preferred are diioon dloxida. anhydrcMJS dlidc 
add, hydrous dOdc add, dumlnum oxide, aluminum diicata. cddned products and hydrates thereof, mono- 
lithium phosphate, triifthlum phosphate, sodium phosphate, cddum phosphate, barium sulfate, titanium oxide, 
lithium benzoate, double aalta and hydrates of these compounds, glass powdere, days such aa Icaoiln, ben- 
ton&e and terra abla. talc, diatomaceoua earth and caldum carbonate. Particularly preferrad are dlicon diox- 
ide, titanium oxide and caldum carbonate. 

The average partide diameter of the above inert eolid fine partidee ie preferably 0.02 to 0.6 pm, and the 
amount thereof ia preferably aoi to 0.5 % by weight 

The pdyestsr and the oopdyester used In this Invention can be produced by a method iaiown per se. 

For exampls. the polyester to fbrm the layer (A) can be produced by n*dng predetermined amounts of 
2,6-naphthdenedicarbQxylic add and ethylene glycol, dlrsdly esterlfying the rasuitant mixture under atnws- 
pherlc pressure or devatad pressure and further eubjecting the reeuHant osterifteation produd to mdt- 
pdyoondenaatlon under reduced pressura. 

TTie copdyeeter to form the layer (B) can be produced in the same manner ae above except 
glycd ie further ueed In a predetermined emount For produdng the pdyeatar or the copdyeater according 
the above method, a catalyst and an additive may be used as required. 

The Intrinsic viscosity of the pdyastar and the copdyeater, as measured in o-chlorophend at 2S» C, is 
preferably 0.45 to 0.90 dl/g. 

In the laminated pdyeaterflim of tha preaant invention, the 1^ (A) of tha polyaetar la provided with the 
layer (sXB) on one surface or both aurfaoea of the layer ThardbrSi tha lamlnatad pdyastar film of the 
present invention can have any one of a two-layered etructure and a three^ayered structure. When the lam- 
inated pdyeaterflim haa a three-layered etructure. the central layer ie of the layer (A). The laminated pdyeatar 
film is blaxfaDy oriented. 

In the laminated polyester film, the thickness of each layer may ba datarmlned f rady. while the laminated 
pdyeater film axcdiently functiona when the layer(a) (B) haa a proper thickness. For example, when the lam- 
inated pdyestsr film Is used aa a baae film far a magnetic recording tape, tha film thicknaaa la preferably 3 
to 12 pm and tha thkdoieaa of tha layer (B) ia prefarably at feast 0.1 m and 1/5 or leaa of the film thicknaaa. 

When the laminated pdyeatar film ia uaed aa a baae f Bm fw a magnetk: recording flaxide disk, the film 
thldmesalaprsfereblydOtodOMmandth thkdoiass of th layer (B) is preferably 0.2 to iOMm, more preferably 
O^toS^m. 

For using the lamlnatad pdyader film as a base film for a magnetic recording tape, th Young'a moddl 
ofth femlnatod pdyeafer film both in the nrttchlne and tranavaraadirectfena are prvfere 
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(1) Young's modulua 

Af Mm was cut to prepare a sample having a widih of 10 mm and a length of 150 mm, and the sample was 
strained with an Instron type universal tensile tester at an Interchuck distance of 100 mm at e straining rate 
of 10 mm/minute at a chart feeding rate of 500 mmAnlnute to prepare a load-elongatlon curve. The Young's 
RKMlulus was calculated on the basts tangent on the rtsing part of the load^lor^atlon curve. 

(2) Surface roughness (Ra) of fikn 

A chart (surface roughness curve of a film) was drawn by means of a needle-oontacting type surface 
roughness tester (Surfieoder 30C, supplied by Kosaka Laboratories) having a 2 Mm radius needle under a nee- 
dle pressure of 30 mg. A portion having a measured length L In the direction of Its center line Is picked up from 
the surface roughness curve of a film. The center line of this portton picksd up was regarded as an X axfa. 
the directton of the length muitiplteatton was regarded ae a Y axis, and the roughness curve was expressed 
as Y = fM. The value (Ra: ^m) ghren by the following equation was defined ae the surface roughness of the 
film. 



Ra - \ |f(x)|dx 

L J 0 

(3) Heat shrinkage 

A film having a length of about 30 cm and a width of 1 cm, which had been accurately measured for a 
length, and was placed in an oven set at 105« C under no load, and heat-treated for 60 minutes. Then, tlie 
film was taken out of the oven, allowed to cool to room temperature and measured tbr a difference in length 
between before the heat treatment and after the heat treatment The heat shrinkage was determined on the 
basis of the following equation. 

Heat shrinkage (%) » ^x100 

1-0 

wherein Lo is a length before the heat trsatnwnt and AL is a difference in length. 

(4) Abra8ton 

A film was silt to prepare a tape having a wkfth of 1/2 inch, and the tape was allowed to nin 50 m while 
one blade edge was verticaUy pressed to the tape so that the tape wae puehed 1.5 mm apartfrom Its normal 
runrdng oourse (running teinton: 60 g, running speed: 1 m/seoond). TTie abrsston evahiated on the basis 
of the width of abraaton dust adhering to the one Made edge. 

(5) Eectromagnetic conversion characterfstk^ 

A magnetk: vkieo tape wae meaaursd for an 8/N ratto with a noise meter supplied by Shibasoku K.K. Fur- 
ther, a difference between the above S/N ratto and the S/N ratto of a tape of CompaiHthre Example 1 shown 
In Table 1 was calculated. As a VTR, EV-8700 supplied by Sory Corp. was used . 

(Q Running durabiiity of megnetic tape 

While the running of a magnetic tape with a VTR (EV-8700. supplied by Sony Co. Lid.) was started and 
stopped repeatedly for 1 00 hours, the magnetic tape was examined on tts running alafe and measured for out- 
put A magnette tape whtoh satisfied all of the foOowIng kerns was taton as excellent, and a magnetto tape 
which failed to satisfy any one of the Items was tsken es poor. 

(i): A tape edge did not bend and a tape dM not become a wavy shape. 

(li): A tape dU not squeak In running. 

(iU): A tape underwent neither tearing nor breaking. 
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(Part by weight) 



Aclcular Fe particles lOO 
Vinyl chloride- vinyl acetate 
copolymer 15 
(Eslec 7A. supplied by Sekisui 
Chemical Co. , Ltd. ) 
Thermoplastic polsrurethane 5 



Chromium oxide 5 

Carbon black s 

Lecithin 2 

Fatty acid ester 1 

Toluene 50 

Methyl ethyl ketone 50 

Cyclohexanone 50 



The above-obtained magnetic coating oompoaftion was applied to the homopofymor surface of the atHJve 
blaxlally orlentad polyester film so that the coating had a thickness of 3 nm. Than, the fllnfi was subjected to 
orientation traatment In a dimct-current magnetic field at 2,500 gauss, dried under heat at 100« C. treated with 
a super calender (linear pressure 200 kg/cm. temperature 80» C), and taken up. The ao-obtalned nl was al- 
lowed to stand In an oven at SS^" C for 3 days. 

Further, the following back coating oompoaitton waa applied to the aurfaos (running aurftoa) of the 00- 
poiymer of the above bhudally orlenfesd laminated polyeater film so that the back coatings had a thickness of 
1 |im, and dried. Further, the film was cut Id prepare a tape having a width of 8 mm, whereby a magnetic tape 
was obtained. 



Back coating composition: 





(PartbyweighQ 


Carbon Mack 


100 


Thermoplastic polyurethane 


60 


Isocyanate compound (Coronate L supplied by Nippon Polyurethane Industries, 
Ud.) 


18 


SlUoon oil 


0.5 


Methyl ethyl ketone 


250 


Toluene 


60 



TaUe 1 ahowa the propartiaa of the above-obtained film. 



Eacampiea 2 - S and CompafBtlve Examples 1 - 2 

Example 1 was repeated except that the amount of diethylsne glycol component as the copolymer unit 
¥vas changed as shown In Table 1 . Table 1 shows the properties of the so-obfained films. 

As ^own In Table 1. the topes obtained from the films prepared in Examples were exceDent In freedom 
from drop-out, electromagnetic oonveraion, running durability and skew. 

in the oohimn of ■Rim structure" In Table 1, the "homopolymei" rsfers to ethyiene-2,6-naphthaIenedicar- 
boxylatB homopoiymar, and the •oopoiymei" raftes to the ethyiane-2,6-naphthalenedicarbaxylat)e copolymer 
having diethylene glyooi (DEO) component aa the copolymer unit 
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Table 1 (continued) 





ElecCrougnetlc 

characteristics 
Y-S/N (dB) 


Running 

iliir Jihl 1 1 tir 


Skew 

Vr^. SBC/ 


Drop-out 

ipxevQ/IIXIl. 1 


CEX.I 


-0.5 


excellent 


5 


13 


Ex.1 


♦0.5 


excellent 


5 


12 


EX. 2 


♦0.5 


excellent 


5 


8 


Ex.3 


0 


excellent 


5 


7 


CEX.2 


-0.5 


excellent 


5 


15 


Ex. 4 


0 


excellent 


5 


8 


Ex.5 


0 


good 


5 


5 



Ex. a ExaaplOp CEx. - Conparatlve Exaiple 



ExampteS 

An ethylene-Ze-naphthalenedlcarbQxylate homopolymar which substantbify did not contain fbie partldes 
as a lubricant was prspared aoooidlnd to a conventional method. Further, an ethytone-2,6-naphthalenedicar- 
boxytata copolymer having 3 % by weight of diathyfene gtycoi componant as the copolymer unit, containing 
0.3 % by weight of silica fine particles having an average particle diameter of 0.1 |im and 0.015 % by weight 
of calcium cartMnate fine particles having an average part Ide diameter of 0.6 pitu was prspared according to 
a conventlonal method. These polymera had an intrinsic viscosity of 0.65 dl/g. 

Tho above homopolymar and copolymer wars separately dried and then mettad in different mell-extruder, 
and these two polymers were ailowed to come In contact In a three layer^trudured extrusion die such that 
the homopQiymer fbrmed a oantrel layer and that the copolymer formed two surtece layeis, extruded and nip- 
Idly cooled to obtain a iamtnatad unstratched film. 

The above-obtained unatrstched film was stretched 3.6 times In the machine direction at 140* C. further 
stietched 3.7 times In the transverse direction at 160* C, and then heat-treated at 235" C for 30 seconds to 
give a biaxially oiented laminated pdyesler fitm having a thickness of 62 ^m. 

The above biaxialiy oriented laminated film had a Young's modulus of 610 Icg/mfr^ both In the machine 
and transverse directions, a surface layer thickness afZpm each and a central layer thickness 58 pm. 

The two surface layers of the above^btalned laminatad polyester film wara formed of the copolymer and 
the void area latto of voida formed amund the ailica and calcium carbonate fine partidea In the surface layers 
was very smaD, as small as 1 .01. 

Comparativ ExampieS 

An ethylene-2,6-naphthalenedicarbQxylatehomopolymeroontalnlng0.3%by weigh 
having an average parttelediameterof 0.1 ^m and 0.015 % by weight of calcium carbonate fine parttelas having 
an average partide diameter of 0.6 pm waa prepared eooordtng to a conventional method. 
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(54) GAS BARRIER POLYESTER FILM 
(57) Abstract 

PROBLEM TO BE SOLVED: To provide a transparent 
gsB barrier polyester film suitable as a pack^ing 
material exceflent In gas banter properties even 
under a high humidity condition and also eomelent 
In bending resistance. 



obtained by forming a membrane layer comprising 
sllcon o)dde and/or aluminum oxide on at least the 
single surface of a biaxially stretched polyester 
film comprising a 60-90/40-10 (mns %) mixture of 
polyethylene terephthalate 
potymetaxytyleneadipamlda 

COPYRIGHT: (C)20G1.JPO 



SOLUTION: The gas barrier poVester film Is 
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